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Abstract 
Two different methods of determining handedness from extant data were compared in children at 
ages 4 and 6 years.  The methods included data records of parent reports and observations of key 
fine motor components of lab assessments of cognitive development. The primary purpose of the 
study was to assess the validity of the lab-developed parent report. The results demonstrated that 
the lab-developed parent report yields handedness data that is very similar to that produced by 
observation of video records. A longitudinal comparison of handedness between ages 4 and 6 
was also studied. Parent reports of handedness showed little change between ages 4 and 6.   
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Longitudinal handedness measurements: 
 Comparison of parent report and laboratory-based observations 
 
 Lateralized human behavior attracts much attention in the field of human motor 
development. This is partly because it reveals the presence of anatomical asymmetries among 
hemispheres of the brain. Lateralized behavior is of particular interest because of the insight it 
provides about the specialization and differentiation in organization of the hemispheres (Annett, 
1985; Geschwind & Galburda, 1985; Witelson, 1992). Lateralized movement emerges as early as 
10 weeks gestation, when a fetus can independently move its arms (Hepper, McCartney, & 
Shannon, 1998). Handedness is an example of biased lateralized behavior that is easily 
detectable. Approximately 90% of the population favors the use their right hand over their left 
hand in most activities (Porac & Coren, 1981). Handedness is a relevant trait to consider in the 
study of developmental psychology as it is an indicator of hemispheric specialization. Michel, 
Sheu, & Campbell (2014) suggested that “since adult handedness reflects different patterns of 
neural organization which relate to differences in psychological functioning, the observed 
differences in infant handedness development may relate to differences in the development of 
infant neurobehavioral organization and functioning.” Furthermore, longitudinal studies that aim 
at relating handedness to cognitive, social and emotional functioning may risk misclassifying the 
handedness of as many as 37–45% of infants if the handedness is only assessed once (Michel, 
Sheu, & Campbell, 2014). Beyond the infant time period, according to Dellatolas et al., (1991), 
right-handedness develops continually throughout life in a “right-biased world.” For an example, 
it is possible that as the experience of mixed-handers in a right-biased world increases so does 
the tendency to use the right hand for most activities that require skilled hand movements.  
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Handedness is a complex feature of humans that should receive attention in many 
contexts. Hemispheric lateralization, specifically manifested by handedness, has the potential to 
affect cognitive research studies, classroom performance and therapeutic treatments. Thus, the 
current study explores the early establishment of handedness and assessment tools used to collect 
handedness information.  
 As mentioned earlier, handedness may affect cognitive research outcomes as it is an 
important factor in the classification of participants in cognitive research because of its 
indications of lateral brain organization. The association between handedness and brain 
asymmetry is complex and is still being investigated. Therefore, there is a great need for 
comprehensive handedness measures that are valid and produce real handedness data, and groups 
based on hand dominance, which can be used to investigate the cognitive mapping of 
asymmetries. Hemispheric organization, related to handedness, is a source of individual 
differences among participants. Brain organization may differ between right-handed individuals 
versus left-handed individuals. Handedness may affect the performance of tasks administered to 
study cognitive development. Prior research has revealed variations in task performance between 
left-handers and right-handers.  For an example, left-handers outperform right-handers on the 
Stroop Color Word Task, which is used to measure executive control including selective 
attention and verbal inhibition (Beratis, Rabavilas, Papadimitriou & Papageorgiou, 2010). 
Because handedness may play a role in participant selection or interpretation of results, accurate 
measures of comprehensive handedness must be available to researchers. 
 Investigators of lateralized cerebral functioning often report their subjects’ handedness. 
Frequently, when participants are divided into separate groups based on handedness for 
experimental reasons, the division is based on solely on their “writing hand.” However, this may 
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not be sufficient to produce any conclusions related to brain laterality.  Data collected in a study 
aimed at examining the internal consistency, test-retest stability, and validity of a questionnaire 
measure of handedness showed that the use of writing only to identify handedness of research 
subjects is not effective. Specifically, among those who wrote with their right hand, almost none 
were identified as left-handed by a comprehensive questionnaire and among those who wrote 
with their left-hand, none were identified as right-handed by a comprehensive questionnaire, but 
substantial percentages of both groups were identified as ambidextrous by the same 
questionnaire (Chapman & Chapman, 1987). 
 “Hand conversion,” in which students are forced to change using their dominant hand to 
the other hand, can affect the use of writing to identify handedness groups in research studies 
especially in the longitudinal research of children as this is the time frame within which “hand 
conversion” often occurs. Prior studies found that between 2.69% and 11.79% of people have 
been pushed to change handedness (Hugdahl, Satz, Mitrushina, & Miller, 1993; Porac, 1996; 
Porac & Buller, 1990; Porac, Coren, & Searleman, 1986). “Hand conversion” may arise due to 
the social pressure to conform to a right dominant society. Matsumoto and Hee Yoo (2006) 
reported that the Hofstede cultural dimension of individualism versus collectivism may be a 
factor in behavioral and psychological differences associated with handedness between cultures. 
However, Porac & Martin (2007) reported that biological or genetic sources of variance should 
be considered when attempting to explain cross-cultural variations in the prevalence of right- and 
left-hand preference and when studying societal pressures that may lead to “hand conversion.”  
In the realm of cognitive research, the presence of “hand conversion” among participants 
is an important consideration because research has supported neural disparities among those who 
have successfully converted hand preference for writing.  Porac (2006) reported that successfully 
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converted left-hand writers are systematically different from other groups of left-handers in 
terms of neural systems involved with lateralized behaviors. However, individuals who were 
pressured to switch to right-hand writing but resisted the pressure did not differ significantly 
from left-handers who had never been pressured to change writing-hand side. Also, both skilled 
hand preference behaviors and skilled hand performance asymmetries were affected by the shift 
to right-hand writing. “Hand conversion” in writing suggests that subjects may appear to be 
right-handed only because they use the right hand to write. If researchers desire more 
comprehensive handedness data on participants, questionnaires and lab assessments of hand use 
must extend beyond the “writing hand.” 
“Hand conversion” has implications not only for cognitive research, but also for 
performance in school. Knowledge of handedness plays an important role in the classroom 
setting. Sitnikova (2012) found that left handed school aged children (6-12 years of age) have 
unique characteristics of intelligence, world perception, dominant thinking strategies, 
memorization techniques, and ways of expressing emotions.  Because of these differences, left-
handed children may have poor academic performance, lack of perseverance, anxiety, and 
frequent emotional outbursts or mood changes. Identification of hand preference before 
academic instruction may be necessary to address these differences and provide a higher quality 
learning environment. Certain intervention therapies also rely on handedness identification. 
“Hand conversion,” especially evident in writing, often leads to problems which then bring about 
the need of occupational therapy services.  
 For reasons explained above, developmental researchers, teachers, and therapists alike 
will benefit from the collection of comprehensive handedness data. There are many ways to 
collect handedness information in children. However, one concern of the current study is the 
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reliability and accuracy of handedness measurement. Parent reports of child behavior are often 
used to gain information about how a child behaves on a day-to-day basis. Prior research has 
found parent reports to be valid for gross motor milestones including sitting, crawling, and 
walking (Bodnarchuk & Eaton, 2005). The Edinburg Handedness Inventory (Oldfield, 1971) is 
the most common handedness questionnaire used in adult populations, but recent analyses of the 
validity of this measure suggest the necessity of revisions (Dragovic, 2004). Dragovic (2004) 
reported that including both writing and drawing questions was redundant and that both the “use 
of broom” and “opening a box-lid” questions were associated with a large amount of error. It 
appears there are still issues with using self-reports in adult populations, and much less is known 
about handedness gathered through child self-reports and parent reports. Parents often must 
report the handedness of their children, but little is known about the validity of parent report 
measures of handedness. Parent report of handedness is frequently obtained through just one 
question, is often trusted, but yet it is unknown how parent report compares to handedness 
investigated more comprehensively in the laboratory setting.  
 The current study aims to test the validity of a parent report form of hand preference that 
was given to parents of children in a large, longitudinal study.  The study thus asks whether 
parent report of handedness will correlate with handedness data obtained in a controlled 
laboratory setting during the assessment of the child’s cognitive abilities. The items in the 
handedness parent report form were based on a prior study that found that five activities were 
effective indicators of hand dominance (Kastner-Koller, Deimann, & Bruckner, 2007). The 
parent report form assessed here was designed to accurately measure handedness without relying 
on laboratory observations. Based on the prior research that was used to develop the parent 
report worksheet to measure handedness, it was hypothesized that an “overall handedness 
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designation” extracted from the parent report will be consistent with “observed handedness” 
during assessments at both age four and age six.  
 Prior studies warn about using writing as a single indicator of handedness. The 
observational method of identifying handedness attempts to use several different types of hand 
functions linked to cognitive processes to determine handedness. It was hypothesized that the 
tasks which involve different hand functions and cognitive processes may provide a more 
comprehensive handedness report for those who are rated as ambidextrous. Handedness 
determined through writing may not follow the same pattern as the other tasks that explore hand 
use beyond writing skill. 
 Social pressures and entrance into formal schooling can often lead to handedness 
conversion, especially for writing.  It was hypothesized that children will become less 
ambidextrous by the age of six, especially those who are right hand dominant. However, there 
will be an overall shift towards right handedness by age 6 as well. Prior research investigating 
motor cortical organization has indicated a greater asymmetry in right-handed individuals. 
Specifically, they show larger cortical volume in the dominant hemisphere (Amunts et al., 1996; 
Volkmann et al., 1998) and a greater volume of functional motor cortex (M1) activity 
contralateral to the dominant hand when performing unimanual tasks (Kim et al., 1993). Right-
handers are more likely to use only the right hand whereas left-handers are not as likely to only 
use the left hand. This phenomenon may become more prevalent over time. Therefore, it was 
hypothesized that although those who are right-handed at age 4 will have shown more right-
handedness at age 6, those who show left-handedness at age 4 will show less left-handedness at 
age 6. 
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Method 
Participants 
 All raw data for the current study already existed; this is a secondary data analysis. The 
participants were originally recruited for studies that were studying early brain development in 
children in a modest sample of children whose mothers had schizophrenia, schizoaffective 
disorder, or bipolar illness as well as a large sample of “normal controls.” The data for this 
secondary analysis are only from the children in the “normal control” group. Data records were 
selected based on the availability of archival parent reports; handedness scoring was based on 
observations of pre-recorded lab testing sessions. Data records selected to compare parent reports 
of handedness to observed handedness included 36 four-year-olds (20 males, 16 females) and 35 
six-year-olds (18 males, 17 females). The comparison of parent report data at age four to age six 
included 30 participants (15 males, 15 females). The comparison of lab observations at age four 
to those at age six included 19 participants (8 males, 11 females). The comparison of observed 
writing to “Initial Non-verbal Stanford Binet Tasks,” “Block Tapping,” and “Buried Treasure” at 
age 4 included 68 participants (37 males, 31 females). The comparison of observed writing to 
“Initial Non-verbal Stanford Binet Tasks,” “Stockings of Cambridge,” and “Buried Treasure” at 
age 6 included 37 participants (20 males, 17 females).  Data records for some participants were 
used in multiple analyses. The total number of participants whose data were used was 74. 
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Measures 
Parent Report 
 The parent report form included an initial, general question that asked which hand (left or 
right) the child used most often. The form also included individual questions about hand use for: 
drawing, cutting, brushing teeth, holding a spoon, throwing a ball, holding a telephone while 
talking, and foot use for kicking a ball. Parents indicated which hand (or foot, for kicking) was 
used on each activity as always the right, mostly the right, equally right and left, mostly the left, 
or always the left. Because the thesis was primarily focused on hand dominance rather than total 
body laterality, only the five items that involved drawing, cutting, brushing teeth, holding a 
spoon, and throwing a ball were included in the analysis. “Kicking” was excluded as it assesses 
total body laterality. “Holding a Telephone” was excluded because today, there is a wide variety 
of phones and the item was constructed based on the use of a “corded” telephone. An example 
parent report form is located in Appendix B: Forms. 
Age Four Lab Assessment 
 Laboratory assessment at age four included Stanford-Binet tests and other non-
standardized assessments. The five activities used to gather observational data on handedness are 
explained below: 
First, items from the Stanford- Binet tasks, labeled as the “Initial Non-verbal Stanford 
Binet Tasks” within the overall administration, include block pattern completion and 
picture pattern completion, where the child must choose the block or answer choice that 
comes next in the pattern by touching.  Second, a ”Block Tapping” task, where the child 
must touch a series of blocks in such a way that exactly repeats the sequence of blocks 
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tapped by the tester, was used. Third, “Buried Treasure,” a non-standardized test of 
working memory, where the child must lift foam “muffins” to find “treasure” (poker 
chips) hidden  underneath, was used. Fourth, two drawing tasks were used: “Generates 
Drawing” where the child draws in a path without being given an example and “Copies 
Drawing” where the child copies geometric shapes shown by the tester. These tasks are 
combined into one in later analyses. Lastly, the child cut paper using scissors.  
Age Six Laboratory Assessment 
 At age six, two of the same assessments used at age four were repeated, the “Initial Non-
verbal Stanford Binet Tasks” (block pattern completion and picture pattern completion are 
combined in analysis) and “Buried Treasure,” involving lifting “muffins” to reveal hidden 
treasure.  “Cuts with scissors” was not administered.  Modified drawing tasks (“Generate 
Drawing” and “Copies Drawing”) and CANTAB are explained below: 
In “Generates Drawing,” the child must write his or her name. In “Copies Writing,” the 
child must copy the words “LED” and “Alphabet.” The CANTAB (Cambridge 
Neuropsychological Test Automated Battery) includes a series of computer games that 
measure executive function. “Stockings of Cambridge” was the only game used to extract 
handedness information. In this game, the child is shown two displays containing three 
colored balls. Balls held in stockings or socks suspended from a beam are displayed. The 
child must tap the balls, one at a time, that he wants to move in the lower display and the 
locations where he wants each of the balls to go, to copy the pattern shown in the upper 
display.  
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Procedure 
 Parent reports had been distributed at ages four and six by administrative staff, not the 
individuals who performed the assessments. Batches of forms were sent to the behavioral team at 
intervals. The form asks parents to make an overall estimate of their child’s handedness, and 
then, to watch their children over a period of two weeks in a variety of tasks (listed above). They 
were instructed to complete the parent report form and return it to the staff at the MRI testing 
center when they were there for that part of the overall visit. 
 For this thesis research, handedness “scores” for parent reports were computed by 
assigning scores ranging from -2 to +2 to the descriptive categories used on the form. “Always 
the left” was assigned -2, “mostly the left” was assigned -1, “about equal” was assigned 0, 
“mostly the right” was assigned +1, and “always the right” was assigned +2. The scores for each 
item were added to compute a total parent report handedness score that ranged from -10 to +10, 
with -10 representing strict left handedness and +10 representing strict right handedness. A 
sample scoring form is provided in Appendix B. 
 The children participating in the original study completed the lab assessments at ages 
four and six. The observations were video recorded, to be analyzed at a later time. All tests were 
given at the Frank Porter Graham Child Development Institute, part of the University of North 
Carolina, located in Chapel Hill, North Carolina. “Observed handedness” was assessed using the 
video recordings. Handedness scores were obtained by viewing performance on the tasks 
describe in the Measures Section. For each item, the number of times the child used his left hand 
and the number of time the child used his right hand were counted. The percentage of right hand 
use was calculated by dividing the number of times the right hand was used by the total of trials 
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(number of times the child used his/her left hand plus number of times the child used his/her 
right hand). The percentage was used to determine the index scores using the following ranges -2 
(0-20%), -1 (21-40%), 0 (41-60%), +1 (61-80%), +2 (81– 100%). To compute a total handedness 
score across all items, the numbers (ranging from -2 to +2) were added together to get a score 
that ranged from -10 to +10, with -10 representing strict left handedness and +10 representing 
strict right handedness.  
  There were seven coders who extracted the handedness information from the parent 
reports and lab assessment recordings. A form-scoring manual was developed and can be found 
in the Appendix B: Manual. Inter-rater reliability was assessed for each extraction task. Inter-
class correlations were used to detect any significant differences among coders for each task. 
Overall, there were no significant differences among coders. Inter-class correlations are 
summarized in Table 1, Appendix A. 
Results 
Parent Report Validity 
There was a minimal difference in the mean of handedness scores of participants at age 4 
gathered by parent reports (M = 6.00, SD = 4.67) and the mean at age 4 gathered by lab 
observation (M = 6.39, SD = 4.26). Similarly, at age 6 the mean of parent report of handedness 
(M = 6.91, SD = 5.93) and the mean of lab observation handedness (M = 6.83, SD = 4.84) 
differed only slightly. Descriptive statistics are summarized in Table 2, Appendix A. Paired 
samples t-tests were conducted to compare the scores gathered via parent report and via lab 
observations. The test revealed no significant difference between the two measures at age 4, t(25) 
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= -.095, p = .925, and at age 6, t(34) = .212, p = .833.   T-test values are summarized in Table 14, 
Appendix A. 
The effectiveness of the lab-developed parent report form used to assess handedness was 
tested further by analyzing the internal consistency among the items and their relationship to the 
aggregated total score. Cronbach’s alpha was used to test the internal consistency of the five 
items that were used to create the handedness score for each participant.  At age 4, there was 
very high internal consistency for our handedness scale for parent report (= .959). Even the 
item “Throwing a ball”, which involves significant arm movements as well as the hand, 
correlates very well with the other 4 items that involve more precise finger movements too (the 
item-total correlation for “Throwing” was .800).  Likewise, at age 6, there was a high level of 
internal consistency for the scale used on parent reports (= .968). Furthermore, like the results 
seen at age 4, removal of any question, except throwing, would result in a lower overall 
Cronbach's alpha.  Results of internal consistency are summarized in Table 3. 
 The validity of the parent report form was also assessed at both ages. A Pearson product-
moment correlation coefficient was computed to assess the relationship between composite 
handedness scores gathered through parent reports and composite handedness scores gathered 
through laboratory observations. At age 4, there was a strong correlation between the two 
variables r(37) = .482, p = .002. This indicates that parent report estimates of handedness and 
laboratory observation estimates of handedness moderately follow the same pattern (refer to 
Figure 1, Appendix A). Therefore, having a handedness prediction provided by a parent report 
roughly yields the same handedness information as that obtained through laboratory observation 
of selected items (Figure 1, Appendix A). This correlation is strengthened by removing three 
outliers, where parent reports differed so dramatically from observational findings (by 8 or more 
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points on the 20 point scale) as to be considered highly questionable. After removing these three 
outliers, the correlation of parent report and observation handedness scores increased r(34) = 
.646, p < .001. Given this finding, it does appear that the parent report measure used here yields 
the same handedness information as does laboratory observation (Figure 2, Appendix A).  
  At age 6, the correlation between parent report handedness scores and observation-based 
handedness scores was much stronger r(33) = .921, p < .001. There were no outliers.  This very 
strong correlation indicates that parents’ reports of handedness at age 6 are highly similar to 
observed handedness at age 6; that is, parent report using this specific measure and observational 
data present almost exactly the same handedness information (Figure 3, Appendix A). 
Correlations of Parent Report vs. Observation are summarized in Table 4, Appendix A. 
Laboratory Observation Internal Consistency  
Cronbach’s alpha analysis was also used to test the internal consistency of the five 
laboratory observation items used to create a handedness value for each child’s data.  At age 4, 
Cronbach’s alpha was .778, indicating a moderately high level of internal consistency for the 
items used in the observed-handedness measure. Also, Cronbach’s alpha did not increase after 
the removal of any of the five items used in the laboratory observation. Therefore, there is no 
statistically supported reason to support the removal of any of these items.   
At age 6, there also was a moderately high level of internal consistency (a = .845) for the 
observed items, but at a somewhat lower level than that of parent report measures., Furthermore, 
removal of any of the tasks except the “Initial Non-verbal Stanford Binet Tasks”, would result in 
a lower Cronbach's alpha. However, removal of the “Initial Non-verbal Stanford Binet Tasks” 
scores would lead to an improvement in Cronbach's alpha; when this task is removed, the alpha 
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coefficient is higher (a = .916). Furthermore, the corrected item-total correlation, including the 
“Initial Non-verbal Stanford Binet Tasks,” is very small (r = .257). In general, a corrected item-
total correlation of 0.40 or greater is acceptable. Given that it was desirable to have a range of 
activities to obtain a comprehensive assessment of handedness, it was decided to retain all items. 
Results of internal consistency of observational measures are summarized in Table 3, Appendix 
A. 
Observational Writing Related to other Observational Items 
 The association between “Generates Writing” and other items that were thought to 
contribute movements unlike those used in writing was analyzed using chi square tests. There 
was no difference in scores between “Generates Writing” and “Copies Writing.” The “Generates 
Writing” task was used because participants were required to write without looking at a written 
sample.  Index scores for writing were compared to the “Initial Non-verbal Stanford Binet 
Tasks”, “Block Tapping (age 4 only) or “Stockings of Cambridge” (age 6 only), and “Buried 
Treasure” index scores independently. The index scores: -2 (“always the left”), -1 (“mostly the 
left”), 0 (“about equal”), +1 (“mostly the right”), and +2 (“always the right”) were treated as 
discrete categorical variables. The frequency that the index score recorded for writing was 
identical to the index score recorded for each of the other tasks was of interest. Furthermore, the 
frequency that the index score recorded for writing differed by one point from the index score 
recorded for each of the other tasks was also documented. A Chi Square analysis was performed 
to assess the association between handedness scores for writing and the other items.  
 At age 4, the “Initial Non-verbal Stanford Binet Tasks” had the only non-significant Chi 
Square value, indicating that there was no association between writing and the “Initial Non-
verbal Stanford Binet Tasks” at this age, X2 (8) = 10.847, p = .211.  This analysis shows that 
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these two variables function independently, therefore the “Initial Non-verbal Stanford Binet 
Tasks” contribute to the comprehensive handedness score beyond the information that can be 
gathered just by observing writing.  In contrast, “Block Tapping” and “Buried Treasure” scores 
followed the same pattern as writing scores did at age 4, X
2
(8) = 22.380, p = .004; X
2
(8) = 
31.078, p < .001. Frequencies of score combinations for each of the task pairs are summarized in 
Tables 5 - 7, Appendix A. Chi Square values are summarized in Table 11, Appendix A. 
 At age 6, Chi Square analyses revealed that scores from the “Initial Non-verbal Stanford 
Binet Tasks,” “Stockings of Cambridge,” and “Buried Treasure” all followed the same pattern of 
scores as those for the writing task, X
2
(4) = 11.072, p = .026; X
2
(4) = 31.184, p < .001; X
2
(3) = 
16.258; p = .003. Frequencies of score combinations for each of the task pairs are summarized in 
Tables 8 - 10, Appendix A. Chi Square values are summarized in Table 11, Appendix A. 
Longitudinal Handedness Development 
The development of handedness was analyzed between the ages of four and six. The 
mean of six-year-olds’ handedness scores gathered by parent reports (M = 8.13, SD = 3.64) was 
1.06 units greater than the mean of those scores at age 4 (M = 7.06, SD = 3.71), which appeared 
to indicate a shift in the direction of right handedness across this two year period in these 
participants (Table 12, Appendix A). Paired samples t-tests were conducted to compare 
longitudinal handedness scores that were gathered either through parent report or though lab 
observation. In contrast to the appearance of a shift, the test revealed no significant difference 
between the two ages for both parent report, t(29) = -1.619, p = .116, and lab observation, t(18) = 
-.218, p = .830.  T-test data is summarized in Table 14, Appendix A. 
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Initial analysis of parent report of handedness over time revealed an insignificant 
correlation r(29) = .284, p = .121 (Figure 4, Appendix A). After a single outlier was removed, the 
correlation increased considerably and was statistically significant, r(28) = .519,  p = .003. 
Correlations of Parent Reports of Handedness over time and Observed Handedness over time are 
summarized in Table 13, Appendix A. These findings are represented in Figure 5 and Figure 6, 
Appendix A.   
There was a very slight difference between the mean of handedness scores gathered by 
lab observation at age 4 (M = 6.58, SD = 4.33) and the mean of lab observation handedness 
scores at age 6 (M = 6.68, SD = 5.72). As might be expected, initial analysis of laboratory 
observations of handedness revealed a much stronger correlation of handedness scores at age 4 
year and age 6 years r(17) = .949, p < .001. Correlations of Parent Report Handedness over time 
and Observed Handedness over time are summarized in Table13, Appendix A.  The range of 
handedness scores among participants varied between age 4 and age 6 (Figure 7, Appendix A). At 
age 4, the minimal handedness score was -4, whereas, at age 6, the minimal score was -7. The 
maximal score at both ages was +10 (Figure 8, Appendix A). 
 Discussion 
The primary aim of this study was to test the validity of the lab-developed parent report 
form used to measure handedness. The hypothesis that parent report of handedness would be 
consistent with handedness data gathered from the video-recorded observation of lab-based 
assessments of overall cognitive development was supported. It appears that parents’ report of 
handedness by completing the lab-developed form can be used interchangeably with handedness 
ratings gathered in the laboratory context at age 4 and even more confidently used at age 6. The 
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strong correlations between parents’ report of handedness and observed handedness at both ages 
suggest that these two methods of determining handedness are alike, although the actual 
correlations are higher at the older age, r(34) = .646, p < .001 at age 4 and  r(33) = .921, p < .001 
at age 6. Therefore, it appears that for the most part, the larger study that these data records were 
selected from, may use the information about handedness for its own purposes that is gathered by 
the parent report without needing to code previously recorded assessment sessions. In the cases 
where a parent report form is missing from a child’s profile (which is true for some of the 
assessments, especially those obtained earlier in this ongoing study), comparable handedness 
data can be gathered from the recorded lab assessments. 
 The internal consistencies of parent report items were also reported, however, the 
consistency measure may only be useful in children who are truly lateralized. For children who 
are truly ambidextrous, or have no consistent hand preference, or prefer different hands for 
different activities, the scores on the items may not be consistent, but are nonetheless valid. A 
distinction that would need to be made is whether the child is using either the right or left hand 
for all tasks (child has no hand preference whatsoever for all tasks) and therefore is truly 
ambidextrous, or if the child systematically uses a specific hand for specific tasks, but the overall 
scores classifies the child as having no clear preference. For an example, a child who reportedly 
always uses the right hand (scoring a +2) for writing and cutting, always uses the left hand (-2) 
for eating with a spoon and brushing teeth, and uses both hands equally (0) for throwing a ball 
has an overall score of 0 and appears ambidextrous. A different child may receive an overall 
score of 0 because he or she received a 0 across all tasks and has no hand preference for any task.  
 There was a stronger correlation between parent report and observation at age 6, possibly 
because the hand use involved in writing is more prominent and is more easily recognized after 
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entrance into formal schooling. Often, the “writing hand” serves as a single-item determinant of 
handedness when data are gathered through parent or self-reports. However, the parent report 
forms developed for the larger study aimed at avoiding the use a single-item questionnaire to 
collect handedness data, based on informal observations; prior studies also specifically warn 
against doing so (Chapman & Chapman, 1987; Porac, 2006). Although it was expected that hand 
use/preference for the other items included in the lab assessments would contribute differing 
information than that obtained from the writing task, overall, the results did not strongly support 
this. The “Initial Non-verbal Stanford Binet Tasks” at age 4 were the only tasks that did not 
follow the pattern of scores for the writing task. The “Initial Non-verbal Stanford Binet Tasks” 
may differ from writing because they do not require continuous hand movements that are as 
skilled as those involved in writing. These tasks do require cognitive planning in order to 
complete patterns, but the tasks do not require skilled hand movements. Although “Block 
Tapping” does not require the same level of skill as the writing task, children must still perform 
more than one hand movement consecutively to complete one trial. In this task, more than one 
coordinated, memory-driven movement is required to copy the sequence modeled by the tester. 
“Buried Treasure” assesses working memory and requires the participant to remember the places 
were treasure has already been found, so as not to waste a turn and search there again. All three 
tasks require cognitive attention for a longer period of time than do the “Initial Non-verbal 
Stanford Binet Tasks.” It is possible that the tasks with higher cognitive demands encourage the 
use of the more skilled hand, even though the difference in skill levels may be small. However, 
this analysis is limited by the lack of data records from larger numbers of children with no clear 
hand preference.  
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 More specifically, it is difficult to distinguish whether hand preference in these tasks 
should be following the same pattern as in the writing task simply because the child is truly 
lateralized to one side of the hand-preference spectrum (left or right). For studies concerned 
solely with hand preference, it would be more efficient to study a group of children who are 
ambidextrous on all tasks at age 4, and to observe whether the other tasks become lateralized to 
the same side as writing at age 6. Importantly, it would need to be determined if the shift towards 
consistency with the “writing hand” after their entrance into formal schooling is related to 
environmental “encouragement” that results in “hand conversion” as suggested in prior research 
(Hugdahl, Satz, Mitrushina, & Miller, 1993; Porac, 1996; Porac & Buller, 1990; Porac, Coren, & 
Searleman, 1986), or is simply a continuation over time of spontaneous specialization. 
 There was little change between ages 4 and 6 as demonstrated by the observational 
method of gathering hand preference data, r(17) = .949, p < .001. The pattern seen using 
observed handedness from age 4 to age 6 supports the hypothesis that those who are 
predominantly right handed at age 4 will be right handed at 6, and may show even more right 
hand dominance at age 6. In contrast, the hypothesis for those who were predominantly left 
handed was not supported: For those few who used predominantly the left hand at age 4, did not 
shift to the right by age 6. 
 Parent report data show more variation between ages 4 and 6, r(28) = .519. Although 
most participants were right handed, there was no clear shift to the right between 4 and 6 in the 
parent reports. The one participant who was classified as using “mostly the left” actually shifted 
more towards the left, which is not seen by the longitudinal analysis of observed handedness 
scores (note: the same participants were not used for both longitudinal analyses). The difference 
may be related to context. The parent report form includes items that may require a high level of 
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hand control, but less “higher order” reasoning. The observed handedness score, obtained in the 
context of a cognitive assessment, involves items that require cognitive deliberation. “Holding a 
spoon to eat,” “brushing teeth,” and “throwing a ball” all require hand control, but may not 
require the same level of thinking as the “Initial Non-verbal Stanford Binet Tasks,” “Block 
Tapping,” “Stockings of Cambridge” and “Buried Treasure,” tasks in the lab context.  
 It is important to note the limitations of this study.  It was limited by the lack of 
variability in handedness of the participants, and thus also in the data records for them. The 
participant pool was biased to the right side, but this does follow the natural world, as most 
people are right handed. Note that participants’ handedness was unknown when the sample of 
data records were selected. Handedness was only apparent after extracting data from the parent 
reports and the pre-recorded lab assessments. More conclusions might have been able to be 
drawn about the ambidextrous and left-handed participants if the sample were increased.  
 Although the parent report was consistent with the results gathered through observation, 
it is difficult to know whether the parents followed the exact directions on the form, which asks 
the parents to first make a quick decision (overall handedness) and then,  to watch their children 
in the several specific activities/contexts over a two week period, and then provide responses. 
Handedness data determined through lab assessments have multiple trials of each task, which 
were systematically determined, and then added together.  It is unknown whether parents who 
actually did observe their children over a period of time as instructed also were able to create an 
appropriate summary impression (always the right, etc.) for the individual items.  However, 
given the reasonable match between the methods, it does seem like a reasonable proportion of 
the parent reporters actually did so. 
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 Note also that at age 6, the observed handedness score may include an over-
representation of hand use for writing. “Generates Writing,” where the participant must write 
his/her name without an example, and “Copies Writing,” where participants must copy two 
words, were perfectly correlated r(49) = 1.00, p < .001, and both were entered into the total 
calculated score. In the future, it may be better to remove one of these items from the total 
observed handedness calculation so that writing is not, in fact, overrepresented. 
 Overall, it was concluded that handedness is a complex trait that cannot be measured 
through one trial and can vary with context and age. Although much research on the 
development of handedness is being done on infant populations (e.g., Michel, Sheu & Campbell, 
2014), it is evident here that handedness is not fully established before age 6. In longitudinal 
research that includes questions that involve separating participants into groups based on 
handedness, it may be necessary to repeat a handedness analysis at multiple ages, because some 
variability does exist between 4 and 6, and most likely even more if younger ages were included. 
Furthermore, it may be most effective to collect handedness information through tasks that relate 
to what is being studied. In the larger study that the data records were pulled from, data on 
cognitive abilities (intelligence scores) are being collected. In order to relate handedness to these 
scores, it may be more effective to collect handedness data through the actual observation of the 
lab assessments. This provides information about hand use that is directly related to the cognitive 
processing that is associated with each task that are being used to predict participant intelligence.  
 In the clinical practice of occupational therapy, the parent report may be of use because it 
does provide an accurate measure of handedness, especially that which is related to a familiar 
context, the home. Therapists may not be interested in handedness data gathered through a 
controlled environment, but rather would prefer to know about handedness data gathered in a 
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more natural context. In general, both methods can be trusted, but one or the other may be 
preferred based on the overall objectives. It is also important that occupational therapists observe 
handedness beyond the “writing hand,” because of the prevalence of “hand conversion” and 
“right world” pressure that may be contributing to a rightward shift among those who start out as 
either “no preference” or predominately left-handed at an early age.  
 Overall, the larger study that the data records were selected from can benefit from the use 
of the detailed manual developed for reliable data extraction. Also, if questions arise about the 
relationship between the intelligence scores collected (original purpose of assessments) and 
handedness, both handedness data gathered by parent report and observed assessments can be 
trusted, especially at age 6, as there was strong correlations. However, it is advised that 
handedness data be taken at both ages, as handedness has not been fully established by age 4.   
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Appendix A 
Table 1 
Inter-rater Reliability Values 
 Number 
of Coders 
N r 
Coding of Parent Report Age 4 3 14 .999 
Coding of Parent Report Age 6 2 14 1.00 
Coding of Observed Handedness Age 4 5 10 .948 
Coding of Observed Handedness Age 6 4 13 .996 
Transfer of Old Form to New Form 2 7 .997 
Note: Overall total of coders = 7 
Table 2 
Parent Report vs Lab Observation Descriptive Data Handedness Scores 
 N M SD 
Parent Report Age 4 36 6.00 4.67 
Observation Age 4 36 6.39 4.26 
Parent Report Age 6 35 6.91 5.93 
Observation Age 6 35 6.83 4.84 
 
Table 3  
Cronbach’s Alpha Values 
 Cronbach’s Alpha 
Age 4 Parent Report .959 
Age 6 Parent Report .968 
Age 4 Observed .778 
Age 6 Observed .845 
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Table 4 
 Correlations of Parent Report Handedness vs Observed Handedness 
 df r R
2 
p 
Age 4 Before removal of outliers 37 .482 .232 .002 
Age 4 After removal of outliers 34 .646 .417 .000 
Age 6 (no outliers) 33 .921 .900 .000 
 
 
Table 5 
Counts for Observed Writing vs. Initial Non-verbal Stanford Binet Tasks at Age 4 
Observation 
Age 4 (n = 68) 
Writing 
-2 “Always 
the Left” 
+1 “Mostly 
the Right” 
+2 “Always 
the Right” 
 
Initial Non-verbal 
Stanford Binet 
Tasks 
-2 “Always the Left” 1 0 1 
-1 “Mostly the Left” 2 0 4 
 0 “About Equal” 0 1 10 
+1 “Mostly the Right” 2 0 13 
+2 “Always the Right” 2 1 31 
Note: Total agreement = 32 participants; Agreement within one = 15 participants  
Table 6 
Counts for Observed Writing vs. Block Tapping at Age 4 
Observation 
Age 4 (n = 68) 
Writing 
-2“Always 
the Left” 
+1 “Mostly 
the Right” 
+2 “Always 
the Right” 
 
Block Tapping 
-2 “Always the Left” 1 1 3 
-1 “Mostly the Left” 1 0 1 
 0 “About Equal” 3 0 4 
+1 “Mostly the Right” 1 0 3 
+2 “Always the Right” 1 1 48 
Note: Total agreement = 49 participants; Agreement within one = 5 participants 
 
HANDEDNESS, PARENT REPORT, AND LAB OBSERVATIONS  30 
 
Table 7 
Counts of Observed Writing vs. Buried Treasure at Age 4 
Observation 
Age 4 (n = 68) 
Writing 
-2 “Always 
the Left” 
+1 “Mostly 
the Right” 
+2 “Always 
the Right” 
 
Buried Treasure 
-2 “Always the Left” 2 0 3 
-1 “Mostly the Left” 1 2 4 
 0 “About the Equal” 3 0 7 
+1 “Mostly the Right” 1 0 15 
+2 “Always the Right” 0 0 30 
Note: Total agreement = 32 participants; Agreement within one = 15 participants 
Table 8 
Counts for Observation Writing vs. Initial Non-verbal Stanford Binet Tasks at Age 6  
Observation 
Age 6 (n = 37) 
Writing 
-2 “Always the Left” +2 “Always the Right” 
 
Initial Non-
verbal 
Stanford Binet 
Tasks 
-2 “Always the Left” 0 3 
-1 “Mostly the Left” 0 2 
0 “About Equal” 2 2 
+1 “Mostly the Right” 2 6 
+2 “Always the Right” 0 20 
Note: Total agreement = 20 participants; Agreement within one = 6 participants  
 
Table 9 
Counts for Observation Writing vs. Stockings of Cambridge at Age 6  
Observation 
Age 6 (n = 37) 
Writing 
-2 “Always the Left” +2 “Always the Right” 
 
Stockings of 
Cambridge 
-2 “Always the Left” 3 0 
-1 “Mostly the Left” 0 0 
 0 “About Equal” 1 1 
+1 “Mostly the Right” 0 4 
+2 “Always the Right” 0 28 
Note: Total agreement = 31 participants; Agreement within one = 4 participants 
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Table 10 
Counts for Observation Writing vs. Buried Treasure at Age 6  
Observation 
Age 6 (n = 37) 
Writing 
-2 “Always the 
Left” 
+2 “Always the 
Right” 
 
Buried Treasure 
-2 “Always the Left” 0 1 
-1 “Mostly the Left” 2 1 
 0 “About the Equal 2 4 
+1 “Mostly the Right” 0 13 
+2 “Always the Right” 0 14 
Note: Note: Total agreement = 14 participants; Agreement within one = 15 participants 
 
Table 11 
Chi Square Values for Observed Writing vs. Three Separate Tasks 
 Writing*Initial Non-
verbal Stanford Binet 
Tasks 
Writing*Block Tapping 
(age 4) or SOC (age 6) 
Writing*Buried 
Treasure 
Age 4 10.847 (p = .211) 22.380* (p = .004) 31.078 (p < .001) 
Age 6 11.072 (p = .026) 31.814 (p < .001) 16.258 (p = .003) 
 
Table 12 
Longitudinal Comparison Descriptive Data  
Handedness Scores N M SD 
Parent Report Age 4 30 7.067 3.71 
Parent Report Age 6 30 8.13 3.64 
Observation Age 4 19 6.58 4.32 
Observation Age 6 19 6.68 5.72 
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Table 13  
Correlations of Longitudinal Parent Report Handedness and of Longitudinal Observed 
Handedness 
 df r R
2 
p 
Parent Report Before Removal of One Outlier 29 .284 .081 .121 
Parent Report After Removal of One Outlier 28 .519 .269 .003 
Observed 17 .949 .949 .000 
 
 
Table 14 
T-Test for Parent Report Validity and Longitudinal Analyses 
 df t p 
Parent Report*Observation Age 4 25 -.095 .925 
Parent Report*Observation Age 6 34 .212 .833 
Parent Report Age 4*Parent Report Age 6 29 -1.619 .116 
Observation Age 4*Observation Age 6 18 -.218 .830 
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Figure 1.( n = 39) r(37) = .482, p = .002 Representation of Parent Report handedness scores 
compared to Laboratory Observation handedness scores at Age 4 before three outliers were 
removed. Outliers are highlighted in red boxes. Both of these variables range from -10 to +10 
and were treated as continuous. This graph shows that 23.2% of the variance seen in Observed 
Handedness at Age 4 can be accounted for by knowing a child’s Parent Report at Age 4 R2(37) = 
.23.   
Points are proportional so the size of the point corresponds to the number of participants with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant.  
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Figure 2. (n = 36) r(34) = .646, p < .001 Representation of Parent Report handedness scores 
compared to Laboratory Observation handedness scores at Age 4 after three outliers were 
removed. Both of these variables range from -10 to +10 and were treated as continuous. This 
graph shows that 41.8% of the variance seen in Observed Handedness at Age 4 can be accounted 
for by knowing a child’s Parent Report at Age 4, R2(37) = .418 (after outliers are removed).  
Points are proportional so the size of the point corresponds to the number of participants with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant. 
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Figure 3. (n = 35) r(33) = .921, p < .001 Representation of Parent Report handedness scores 
compared to Laboratory Observation handedness scores at Age 6. Both of these variables range 
from -10 to +10 and were treated as continuous. This graph shows that 84.9% of the variance 
seen in Observed Handedness at Age 6 can be accounted for by knowing a child’s Parent Report 
at Age 6, R
2
(33) =
 
.849.  
Points are proportional so the size of the point corresponds to the number of participants with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant. 
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Figure 4. (n = 31) r(29) = .284, p = .121 Represents the longitudinal comparison of handedness 
scores gathered by parent reports between ages 4 and 6 before the outlier (boxed in red) is 
removed.  Both of these variables range from -10 to +10 and were treated as continuous. R
2
 is not 
of interest because r was not significant.  
Points are proportional so the size of the point corresponds to the number of participant with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant. 
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Figure 5. (n = 30)  r(28) = .519,  p = .003 Represents the longitudinal comparison of handedness 
scores gathered by parent reports between ages 4 and 6 after one outlier is removed.  Both of 
these variables range from -10 to +10 and were treated as continuous. This graph shows that 
26.9% of the variance seen in Parent Report of Handedness at Age 6 can be accounted for by 
knowing a child’s handedness at Age 4, R2(28) = .269.  
Points are proportional so the size of the point corresponds to the number of participants with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant. 
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Figure 6 (n=31) Distribution of handedness scores for participants used in longitudinal analysis 
of parent report. Possible cores range from -10 (“Always Left”) to +10 (“Always Right”) with 0 
being “About Equal.”  
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Figure 7. (n = 19) r(17) = .949, p < .001  Represents the longitudinal comparison of handedness 
scores gathered by laboratory observations between ages 4 and 6 (no outliers).  Both of these 
variables range from -10 to +10 and were treated as continuous. This graph shows that 90.2% of 
the variance seen in Observed Handedness at Age 6 can be accounted for by knowing a child’s 
observed handedness at Age 4, R
2
(17) = .902.  
Points are proportional so the size of the point corresponds to the number of participants with 
identical scores, i.e., a point that represents three participants is three times the size of a point 
that represents one participant. 
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Figure 8. (n = 31 ) Distribution of handedness scores for participants used in longitudinal 
analysis of observed handedness. Possible scores range from -10 (“Always Left”) to +10 
(“Always Right”) with 0 being “About Equal.”  
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Appendix B: Forms 
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Appendix B: Manual  
 
Handedness Scoring Manual 
(Edited 2/17/2014) 
This manual will be used to complete the scoring of three different previously recorded 
assessments.  
1.  Parent Report Forms at V6 (age 4) and V7 (age 6) 
2. V6 (age 4) and V7 (age 6) video recordings of assessments 
3. Data previously extracted from video assessments and recorded on an earlier scoring 
form 
 
Typically Parent Report data is scored first followed by video assessments. However, you may 
reference the section of the Handedness Scoring Manual that corresponds with the task that 
you are scoring.  
To start, complete the Summary Box found on the Handedness Scoring Form. Directions begin 
below.  
**Note: Scoring as used in the directions below refers to the extracting data and recording the 
information on the Handedness Scoring Form 
 
 
“Handedness Scoring Form” Summary Box 
Complete this section before beginning any data extraction. Depending which task 
you are completing some of the items may be left blank. 
ID—An identification number is given to each participant. Record the identification number 
found at the top of the parent report form or shown at the beginning of a video assessment 
(written on a dry erase board)  **use format G000-0 followed by the number shown 
DOT—This is the Date of Test. This is used for the video assessment ONLY. Record the Date of 
Test, which is found on the video or the pre-recorded observation form. 
PR Scorer Initials—record your initials if you are scoring the Parent Report section 
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PR Scorer Date—record the date (Today’s Date most likely) here if you are completing the PR 
section of the Handedness Scoring Form 
Obs. Scoring Initials—record your initials if you are completing the Observation/Video 
Assessment section 
Obs. Scoring Date—record the date (Today’s date most likely) here if you are completing 
Observation/Video Assessment section of the Handedness Scoring Form 
 
The following section provides directions for the transfer of data from both V6 and V7 Parent 
Report Forms.  
 
 “Handedness Scoring Form” Parent Report Section 
For each item, record the value that corresponds with each response using the chart below. Do 
not record responses for items 6 and 7. These items are not included in the Parent Report 
section of the Handedness Scoring form. After recording the respective values, add all five 
values and record this total as Total PR Handedness Score. Also, record this score in the 
Summary Box by Parent Report total Score.  If no PR, record N/A for Total PR Handedness 
Score.  
Always the LEFT -2 
Mostly the LEFT -1 
About equally LEFT AND 
RIGHT-no preference 
0 
Mostly the RIGHT +1 
Always the RIGHT +2 
Don’t know—haven’t 
seen this 
**Leave blank 
and highlight 
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Index Score Chart 
Refer to this for finding the Index Score from a percent 
 
 
 
 
 
 
 
 
The following section provides directions for data extraction from the V6 Video Assessments. 
The data extracted will be recorded in the Observation section of the Handedness Scoring Form. 
V6 Video Recording to “Handedness Scoring Form for V6” 
Summary Box 
 Pause the video when you see the identification information written on the dry 
erase board 
 DOT—record the Date of Test written on the dry erase board 
 Make sure that the ID on the Handedness Scoring Form matches the ID shown 
at the beginning of the video. 
 Record your initials beside Obs. Scorer Initials 
 Record the date you are completing the scoring by Obs. Scoring Date 
  
Percent (%) Index Score 
0-20 -2 
21-40 -1 
41-60 0 
61-80 +1 
81-100 +2 
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1. Non-verbal routing (“Initial Non-verbal Stanford Binet Tasks”) 
This is the first part of the Stanford Binet and the first section shown on the video. Note: 
There are two parts in this section.   
Blocks—child will pick up block to complete pattern.  
 
 Tally the hand the child uses to initially pick up the 
block. 
 
*There may be multiple tallies if: there are two blanks in 
the question, the tester repeats the question or the child 
choses an additional distinct answer.) 
 
Standing book—child will point to the correct answer that 
completes the pattern. 
 
 Tally each time the child uses his/her hand to point 
to each answer choice (answer choice ONLY).  
 
*If the child points to the same answer choice repetitively 
only record one tally. 
**There may be multiple tallies if: there are two blanks in 
the question, the tester repeats the question or the child 
choses an additional distinct answer. 
 
 
 
 
 Total tallies for Left and for Right 
 Make a fraction of [total of Right] over [total of Left + Right], round the fraction 
to the nearest whole number 
 Convert fraction to a percentage 
 Convert percentage to Index Score using the Index Score Chart found above and 
on the Handedness Scoring Form 
 
**STOP: When tester asks “We are going to do something else” or “Can you tell me 
what she is doing?” 
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2. Block Tapping 
This comes after the child completes “Shape People” (using 
shapes to make a picture). At the start of block tapping you will 
see green blocks and a paper with a red line and a yellow line. The 
child will copy the tapping sequence performed by the tester.  
 Record the hand used in each sequence (each time the 
child picks up the block).  
 
 
 Total tallies for Left and for Right 
 Make a fraction of [total of Right] over [total of Left + Right], round the fraction 
to the nearest whole number 
 Convert fraction to a percentage 
 Convert percentage to Index Score using Index Score Chart found above and on 
the Handedness Scoring Form 
 
3. Buried Treasure 
 
This game begins when you see a muffin pan. The child must lift 
foam muffins to find poker chips underneath. This game is 
played twice. Don’t forget to score both Buried Treasure 1 and 
Buried Treasure 2. Buried Treasure 2 is after the Standing 
Games towards the end of the video.  
 Record which hand the participant uses to lift 
the foam muffin.  
*if the participant lifts two at the same time do 
not record the trial  
**be sure to include the practice trial in the 
tallies  
 
 
 Stop scoring when all treasure has been found 
 Total tallies for Left and for Right 
 Make a fraction of [total of Right] over [total of Left + Right], round the fraction 
to the nearest whole number 
 Convert fraction to a percentage 
 Convert percentage to Index Score using Index Score Chart found above. 
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4. Drawing (Individual Components) 
First you will see Generates Drawing. The child must produce the drawing without an example. 
You will see this in the video when the child is asked to draw in a path to “take the little boy to 
his home.” 
 Record which hand the child uses to complete this task. 
 Record index score at +2 for right and -2 for left. 
 If the child switches hands (uses both left and right hand) record as 0 
Second you will see Copies Drawing. The child is shown a picture in a book and must copy the 
drawing (they are asked to draw a circle, circle and line, circle in circle, square, diagonal, cross, 
square, LED, triangle, and x). 
 Record which hand the child uses for drawing all of the shapes.  
 Record index score at +2 for right and -2 for left. 
 If the child switches hands (uses both left and right hand) record as 0 
 
5. Drawing (Combined) 
 To fill out this section, transfer the hand that was recorded for Generates 
Drawing and Copies Drawing.  
 Record index score at +2 for right and -2 for left. 
 Note:**If the child used different hands for each task or used both hands for 
either tasks, record L and R for hand use and 0 as the combined index score.  
 
6. Cuts with Scissors 
Directly after the drawing tasks the child will cut with scissors.  
 Record the hand holding the scissors (right= +2; left= -2). 
 If the child switches hands and actually uses the scissors to cut with both hands 
record L/R and use index score of 0 (about equal). 
 
7. Total Observed Index Score  
When each task has been scored total all of the grey boxes to find the Total Observed 
Handedness Index Score.  
 Record the Total Observed handedness Index Score in the last gray box. This 
score should range from -10 to +10. 
 Transfer this score to the Summary Box beside Observation total score 
*Make sure to note if something is missing, child switched hands for an activity, or if child is 
unable to use one of their hands.  
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The following section provides directions for scoring the V7 video assessments.  
V7 Video Recording Transfer to “Handedness Scoring Form for V7” 
Summary Box 
 Pause the video when you see the identification information written on the dry 
erase board 
 DOT—Record the Date of Test found on the dry erase board 
 Make sure that the ID on the Handedness Scoring Form matches the ID shown 
at the beginning of the video. 
 Record your initials beside Obs. Scorer Initials 
 Record the date you are completing the scoring by Obs. Scoring Date 
 
1. Nonverbal Routing 
This is the first part of the Stanford Binet and the first section shown on the video. Note: There 
are two parts in this section.   
Blocks—child will pick up block to complete pattern.  
 
 Tally the hand the child uses to initially pick up the 
block. 
 
*There may be multiple tallies if: there are two blanks in 
the question, the tester repeats the question or the child 
choses an additional distinct answer.) 
 
Standing book—child will point to the correct answer that 
completes the pattern. 
 
 Tally each time the child uses his/her hand to point 
to each answer choice (answer choice ONLY).  
 
*If the child points to the same answer choice repetitively 
only record one tally. 
**There may be multiple tallies if: there are two blanks in 
the question, the tester repeats the question or the child 
choses an additional distinct answer. 
 
 
 Tally each time the child uses the left hand and the right hand.  
 Create a fraction of [total of Right] over [total of Left + Right] 
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 Convert to a fraction and record Index Score using the Index Score Chart found 
in the V6 section of this manual (include the + sign if the score is positive) 
**Next are Cantab (Stockings of Cambridge only- SOC) and Buried Treasure. These two tasks 
can be in any order. Stockings of Cambridge may occur before Burried Treasure and vice 
versa. Be sure to score and record each task by its respective area on the Handedness 
Scoring Form. 
2. Cantab (Stockings of Cambridge only- SOC) 
This game is part of a series of computer games. SOC will be 
the first computer game played after standing games. When 
you see the picture to the right Stockings of Cambridge (SOC) 
has started. The screen will show stacks of colored balls in 
which the child will have to move around. 
 Tally the hand used for each pattern. Separation 
between patterns occurs when the screen is 
black and “New Pattern” appears.  
*There should be one tally per pattern. 
**If you cannot see the screen, tally each time the 
child lifts his/her hand to the screen.  
 
 
 Total tallies for Left and for Right. 
 Make a fraction of [total of Right] over [total of Left + Right]. 
 Convert to a percentage. 
 Convert percentage to Index Score using the Index Score Chart found in the V6 
section of the Manual. 
3. Buried Treasure 
 
This game begins when you see a muffin pan. The child must lift 
foam muffins to find poker chips underneath. This game is 
played twice, once after the Stanford Binet and again later in 
the assessment. Don’t forget to score both Buried Treasure 1 
and Buried Treasure 2. 
 
 Record which hand the participant uses to lift 
the foam muffin.  
*be sure to include the practice trial in the tallies 
**if the participant lifts two at the same time do not record the 
trial  
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 Total tallies for Left and for Right 
 Make a fraction of [total of Right] over [total of Left + Right] 
 Convert to a percentage 
 Convert percentage to Index Score using the Index Score Chart found in the V6 
section of this manual and on the Handedness Scoring Form 
 
4. Generates Drawing 
 Child writes his/her name.  
 Record as left (index score -2) or right (index score +2) 
 If the child switches hands (uses both left and right hand) record as 0 
 
5. Copies Writing (LED, Alphabet) 
 In this section child uses hand to copy the words “LED” and “Alphabet.” 
 Record which hand the child uses to complete this task 
 Record as left (index score -2) or right (index score +2) 
 If the child switches hands (uses both left and right hand) record as 0 
 
8. Total Observed Index Score  
When each task has been scored total all of the grey boxes to find the Total Observed 
Handedness Index Score.  
 Record the Total Observed handedness Index Score in the last gray box. This 
score should range from -10 to +10. 
 Transfer this score to the Summary Box beside Observation total score 
*Make sure to note if something is missing, child switched hands for an activity, or if child is 
unable to use one of their hands.  
The following section provides direction for V6 video assessments which have previously been 
scored and recorded on an earlier developed form. This data should be transferred onto the new 
Handedness Scoring Form. 
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“Old Form” Observation Data Transfer to “Handedness Scoring Form for V6” 
Some handedness data have already been extracted from videos and recorded on a separate 
form (V6 Mullen Scale for Rating Handuse). From this from, record values from Block Span, 
Buried Treasure, Draws in Path (item 23), and condensed in one score (items 22, 26, and 30): 
Copies Circle and Circle and Line, Imitates Drawings, and Copies Shapes and Letters.  
1. Non-Verbal Routing must be extracted from the actual video recording. You must go 
back and view the DVD to complete this section of the Handedness Scoring From. Refer 
to the directions in V6 Video Recording to “Handedness Scoring Form for V6” to 
complete this section. 
2. Transfer tally totals from Block Span into the L/R total boxes for Block Tapping (#2)  
3. Transfer tally totals from Buried Treasure into the L/R total boxes for Buried Treasure 
(#3).  
4. For #2 and #3, fill in the rest of the boxes.  
i. Find the sum of Left + Right.  
ii. Make a fraction of [Total of Right] over [Sum of totals], round the fraction to the 
nearest whole number, use this fraction to find the percent 
iii. Refer to the chart  below, to record the index score that corresponds with the 
percent    
5. Transfer hand used for Draws in Path (Item 23) into the hand use box for Generates 
Drawing (Path)  
6. Hand should be the same for Items 22, 26, and 30 –Copies/ Imitates Drawings. For 
these items transfer the hand used to the hand use box under Copies Drawing (from 
book).  
i. If the hand is different for any of the items, flag the new scoring form.    
7. Condense Generates Drawing and Copies Drawing by writing the hand that is used for 
both items into the hand use box under Drawing Combined (#4) .  
i. The hand should generally be the same. 
ii. If the hand is different for Copies and Generates Drawing, write L and R in the 
Hand box and write 0 as the Index Score.  
HANDEDNESS, PARENT REPORT, AND LAB OBSERVATIONS  53 
 
8. Transfer hand used for Cuts with Scissors (Item 24) to Cuts with Scissors #5 
9. Find the Index Scores using the chart.  
10. After transferring data from the “old form,” the Nonverbal Routing will still be blank 
since this was not included in the old form. This section will still need to be filled out by 
watching the video (see instructions below –  #1 in the next section).  
11. After completing all five of the sections, find the Total Observed Index Score by totaling 
all of the grey boxes. This should be a number between -10 and +10.  
*Make sure to note if something is missing, child switched hands for an activity, or if child is 
unable to use one of their hands.  
 
 
